Interleukin-1 is both morphogenic and cytotoxic to cultured rat ovarian cells: obligatory role for heterologous, contact-independent cell-cell interaction.
An increasing body of information now suggests that intraovarian interleukin-1 (IL-1) may play an intermediary role in the ovulatory process. Given that follicular rupture inevitably requires marked tissue remodeling and possibly cell death, we set out to examine the morphogenic potential of IL-1 under in vitro circumstances. Treatment of freshly plated whole ovarian dispersates from immature rats with any one of several batches of IL-1 (10 ng/ml) for up to 96 h produced marked time-dependent morphological alterations, including cellular retraction, rounding, clumping, aggregation, blebbing, swelling, and, ultimately, irreversible detachment. Evidence of (asynchronous) cell death consisted of reduced total cell number, diminished cellular protein content, enhanced cellular release of lactic dehydrogenase, failure to exclude trypan blue, and attenuated reduction of the tetrazolium dye 3-[4,5-dimethylthiazol-2-y]2,5-diphenyltetrazolium bromide to spectrophotometrically detectable formazan. Comparable results were obtained when using established day 4 cultures, arguing against a possible critical action of IL-1 at the time of plating. Dose-response curves revealed IL-1 beta (EC50, 0.2-0.4 ng/ml) to be substantially more potent than IL-1 alpha (EC50, 2.7-2.8 ng/ml). Importantly, the concurrent provision of an IL-1 beta-directed polyclonal antibody yielded complete immunoneutralization of the IL-1 beta effect, arguing against the possible involvement of a non-IL-1 contaminant. An unrelated polyclonal antiserum raised against insulin-like growth factor-I was without effect. IL-1 action proved relatively specific, in that tumor necrosis factor-alpha (10 ng/ml), a putative cytotoxic principle, as well as IL-1-inducible ILs (IL-2 and -6; 100 U/ml) were without effect. Although minimally effective at the level of the isolated granulosa or theca-interstitial cell, IL-1 proved highly potent in heterologous (but not homologous), contact-dependent and independent cocultures of these somatic cell types, strongly suggesting obligatory cell-cell cooperation. These observations further indicate that IL-1 action is indirect and may require the induction of an intermediary soluble principle to serve as the final effector. Taken together, these findings indicate that relatively low concentrations of IL-1 (beta >> alpha), possible of somatic ovarian cell or resident ovarian macrophage origin, are capable of exerting specific dose- and time-dependent (immunoneutralizable) morphogenic as well as cytotoxic effects at the level of ovarian cells.(ABSTRACT TRUNCATED AT 400 WORDS)